The critical role of residues 43R and 44Q of carcinoembryonic antigen cell adhesion molecules-1 in the protection from killing by human NK cells.
The multifunctional carcinoembryonic Ag cell adhesion molecule (CEACAM)1 protein has recently become the focus of intense immunological research. We have previously shown that the CEACAM1 homophilic interactions inhibit the killing activity of NK cells. This novel inhibitory mechanism plays a key role in melanoma immune evasion, inhibition of decidual immune response, and controlling NK autoreactivity in TAP2-deficient patients. These roles are mediated mainly by homophilic interactions, which are mediated through the N-domain of the CEACAM1. The N-domain of the various members of the CEACAM family shares a high degree of similarity. However, it is still unclear which of the CEACAM family members is able to interact with CEACAM1 and what are the amino acid residues that control this interaction. In this study we demonstrate that CEACAM1 interacts with CEACAM5, but not with CEACAM6. Importantly, we provide the molecular basis for CEACAM1 recognition of various CEACAM family members. Sequence alignment reveals a dichotomy among the CEACAM family members: both CEACAM1 and CEACAM5 contain the R and Q residues in positions 43 and 44, respectively, whereas CEACAM3 and CEACAM6 contain the S and L residues, respectively. Mutational analysis revealed that both 43R and 44Q residues are necessary for CEACAM1 interactions. Implications for differential expression of CEACAM family members in tumors are discussed.